early I790's and the years immediately following the peace in 18I5 were almost as bad, while at much later periods (I837-i839, I846-i849) all Europe suffered from acute food shortages. Even in Western and Central Europe famine was a constant threat until the railroads provided rapid, large-scale transportation.
Griffith was convinced that the important advances in agronomy (rotation of crops, winter feeding of cattle, systematic manuring, improved breeding of livestock, and so forth) as well as the practice of enclosure all made for more productive farming and greatly enhanced the food supply. But even in Britain, where agriculture was more advanced than elsewhere, these improvements did not make themselves generally felt until the mid-nineteenth century. There were many progressive landlords, on the Continent as in Britain, and no doubt there was improvement in grain production, but it was too slow, and grain imports were too slight to have had a decisive bearing on the rate of population growth. Even in mid-nineteenth-century Britain the three-field system was still prevalent, ploughs and other implements were old-fashioned and inefficient, grain was still cut by sickle or scythe and threshed with the flail, and ground drainage was primitive. Of course, more land had been brought under cultivation, but the available data reflect only a modest increase in the yield of grain per acre in this period. ' Crucial to the argumentation of Griffith and Buer was the proposition that improved health entailed a significant reduction in the death rate. The disappearance of bubonic plague, the falling off of other diseases, the advances in medical knowledge and practice (especially in midwifery), and progress in sanitation were in turn alleged to have produced the greater health of the people.
No one would deny that the disappearance of plague in the late seventeenth and early eighteenth centuries rid the Europeans of their most mortal enemy, and so reacted favorably on the development of the population. For the repeated plague epidemics had been fearfully destructive of life, especially in the towns. In the Black Death of 1348-I349 fully a quarter of the population had been carried away, while even as late as the epidemic of I709-I7I0 from one-third to one-half of the inhabitants of cities such as Copenhagen and Danzig fell victims. In Marseilles in i7:20 there were 40,000 dead in a total 8 See esp. James Caird, English Agrticulture in I850-I85I (2d ed., London, x852), 474 ff.; R. E. P. Ernle, English Farming, Past and Present (6th ed., Chicago, I96I), io8, 135 But whatever may have been the gains from the disappearance of plague they were largely wiped out by the high mortality of other diseases, notably smallpox, typhus, cholera, measles, scarlet fever, influenza, and tuberculosis. Of these great killers smallpox flourished particularly in the eighteenth century and tuberculosis in the eighteenth and nineteenth, while the deadly Asiatic cholera was a newcomer in I830-I832.
Smallpox, though it reached up on occasions to strike adults, even of high estate, was primarily a disease of infancy and early childhood, responsible for one-third to one-half of all deaths of children under five. In i72i the practice of inoculating children with the disease, in order to produce a mild case and create immunity, was introduced into England. It was rather widely used by the upper classes, but quite obviously had little effect on the epidemiology of the disease.8 There appears to have been a gradual falling off of the dis, ease after I780, but even the introduction of vaccination by Edward Jenner in I798 did not entirely exorcise the smallpox threat, though vaccination was offered gratuitously to thousands of children and. was made compulsory in England in I853. Mortality remained high, especially in the epidemics of I8I7-I8I9, I825-I827, I837-I840, and I847-I849. In the last great epidemic (I87I-I872), when most people had already been vaccinated, the toll was exceedingly heavy: 23,o62 deaths in England and Wales, 56,826 in Prussia in I87I and 6I,I09 in I872. Small wonder that opponents of vaccination stamped it a dangerous and futile procedure.9
Typhus, often associated with smallpox, attacked adults and was just as lethal. Like smallpox, it began to disappear only after I870, to be replaced in part by measles, scarlet fever, and influenza.10 Tuberculosis, which no doubt was as old as human history, was the chief cause of premature deaths in the nineteenth century. It seems to have been widespread even in the mid-eighteenth century and continued so for well 7 Considering the terrible and continuing ravages of disease in the days before the fundamental discoveries of Louis Pasteur and Robert Koch, it is hard to see how anyone could suppose that there was an amelioration of health conditions in the eighteenth century sufficient to account for a marked decline in the death rate.
Recent studies have pretty well disposed also of the favorite Griffith-Buer theme, that advances in medical knowledge and practice served to reduce mortality, especially among young children. Doctors and hospitals were quite incompetent to deal with infectious disease. The supposed reduction in child mortality was certainly not reflected in the fact that as late as I840 half or almost half of the children born in cities like Manchester or even Paris were still dying under the age of five.'3 Malthus thought the cities of his day better paved and drained than before, and this observation of the matter was exploited to the full by Griffith and Buer. Actually the improvements were mostly in the better sections of the towns, and Buer felt obliged to admit that living conditions were horrible, despite some amelioration. If one reviews these conditions even in the mid-nineteenth century, in any large European city-the dank cellar dwellings, the overcrowded courts, the vermin-infested rookeries, the filthy cally called "bad nursing of children" and what in honesty must be termed disguised intanticide. It was certainly prevalent in the late eighteenth and nineteenth centuries and seems to have been constantly on the increase.17
In the cities it was common practice to confide babies to old women nurses or caretakers. The least offense of these "Angelmakers," as they were called in Berlin, was to give the children gin to keep them quiet. For the rest we have the following testimony from Benjamin Disraeli's novel Sybil (I845), for which he drew on a large fund of sociological data: "Laudanum and treacle, administered in the shape of some popular elixir, affords these innocents a brief taste of the sweets of existence and, keeping them quiet, prepares them for the silence of their impending grave." "Infanticide," he adds, "is practised as extensively and as legally in England as it is on the banks of the Ganges; a circumstance which apparently has not yet engaged the attention of the Society for the Propagation of the Gospel in Foreign Parts."
It was also customary in these years to send babies into the country to be nursed by peasant women. The well-to-do made their own arrangements, while the lower classes turned their offspring over to charitable nursing bureaus or left them at the foundling hospitals or orphanages that existed in all large cities. Of the operation of these foundling hospitals a good deal is known, and from this knowledge it is possible to infer the fate of thousands of babies that were sent to the provinces for care.'8
The middle and late eighteenth century was marked-by a startling rise in the rate of illegitimacy, the reasons for which have little bearing on the present argument. But so many of the unwanted babies were being abandoned, smothered, or otherwise disposed of that Napoleon in i8ii decreed that the foundling hospitals should be provided with a turntable device, so that babies could be left at these institutions without the parent being recognized or subjected to embarrassing questions. This convenient arrangement was imitated in many countries and was taken full advantage of by the mothers in question. In many cities the authorities complained that unmarried mothers from far and wide were coming to town to deposit their unwanted babies in the accommodating foundling hospitals. The statistics show that of the thousands of children thus abandoned, more than half were the offspring of married couples. The operation of this system was well known at the time, though largely forgotten in the days of birth control. Many contemporaries denounced it as legalized infanticide, and one at least suggested that the foundling hospitals post a sign reading "Children killed at Government expense." Malthus, himself, after visiting the hospitals at St. Petersburg and Moscow, lavishly endowed by the imperial family and the aristocracy, could not refrain from speaking out:
Considering the extraordinary mortality which occurs in these institutions, and the habits of licentiousness which they have an evident tendency to create, it may perhaps be truly said that, if a person wished to check population, and were not solicitous about the means, he could not propose a more effective measure than the establishment of a sufficient number of foundling hospitals, unlimited as to their reception of children.
In the light of the available data one is almost forced to admit that the proposal, seriously advanced at the time, that unwanted babies be painless.ly asphyxiated in small gas chambers, was definitely humanitarian.20 Certainly the entire problem of infanticide in the days before widespread practice of contraception deserves further attention and study. It was undoubtedly a major factor in holding down the population, strangely enough in the very period when the tide of population was so rapidly rising.
Summing up, it would seem that in the days of the initial population explosion one can discern many forces working against a major increase and few if any operating in the opposite direction. It is obviously necess;ary, then., to discover one or more further factors to which a major influence can fairly be attributed.
If indeed the birth rate was rising, this was presumably due primarily to earlier marriage and to marriage on the part of a growing proportion of the adult population. Even slight variations would, in these matters, entail significant changes in the birth rate.2' Unfortunately the marriage practices of this period have not been much investigated. Under the feudal systexm the seigneur frequently withheld his consent to the marriage of able-bodied and intelligent young people whom he had selected for domestic service in the manor house. Likewise under the guild system the master had authority to prevent or defer the marriage of apprentices and artisans. Whether for these reasons or for others of which we have no knowledge, there appears to have been a distinct decline in the number of marriages and a rise in the age of marriage in the late seventeenth and early eighteenth centuries. Some writers have even spoken of a "crise de nuptialite" in this period. But by the mid-eighteenth century the old regime was breaking down, soon to be given the coup de grdce by the French Revolution. With the personal emancipation of the peasantry and the liquidation of the guild system, the common people were freer to marry, and evidently did so at an early age. There is, in fact, some indication that the duration of marriages was extended by as much as three years, at least in some localities.22
The rapid increase of the population was at the time often attributed to these changes, and before long a number of German states tried to counter the trend by laws specifically designed to restrict marriage: men were refused marriage licenses until they were thirty and received them then only if they could show that they had learned a trade and had a job waiting for them. Those who had been on relief in the preceding three years were denied a license on principle. Under these circumstances it is altogether likely that many of the young people who emigrated from Germany in thes;e years did so chiefly in order to get married.23 I I Marriage practices, though obviously important, seem hardly to provide a complete explanation of the population growth. To discover a further, polssibly decisive factor, it is necessary to return to consideration of the food supply, recalling the proposition advanced by the physiocrats and heavily underlined by Malthus, that the number of inhabitants depends on the means of subsistence-more food brings more mouths.24 That population tends to rise and absorb any new increment of the food supply is familiar to us from the history of underdeveloped societies. Historically it has, been demonstrated by studies of the relationship between harvest conditions on the one hand and marriage and birth rates on the other. In Sweden, for example, where careful statistics were kept as long ago as the seventeenth century, the annual excess of births over deaths in the eighteenth century was only 2 per thousand after a poor crop, but 6.5 after an average harvest, and 8.4 after a bumper crop. Invariably, and as late as the mid-nineteenth century, high wheat prices have been reflected in a low marriage and to some extent in a low birth rate.2"
The additioin of an important new item to the existing crops would necessarily have the same effect as a bumper crop. Such a new item-one of the greatest importance-was the common potato, a vegetable of exceptionally high food value, providing a palatable and satisfying, albeit a monotonous diet. Ten pounds of potatoes a day would give a man 3,400 calories-more than modern nutritionists consider necessary-plus a substantial amount of nonanimal protein and an abundant supply of vitamins.26 Furthermore, the potato could be grown on even minute patches of poor or marginal land, with the most primitive implements and with a minimum of effort. Its yield was usually abundant. The produce of a single acre (the equivalent in food value of two to four acres sown to grain) would support a famxily of six ,or even The qualities of the potato were such as to arouse enthusiastic admiration among agronomists and government officials. It was spoken of as "the greatest blessing that the soil produces," "the miracle of agriculture," and "cthe greatest gift of the New World to the Old." The eminent Polish poet, Adam Mickiewicz, writingr as a young man in the hard and hungry years following the Napoleonic Wars, composed a poem entitled Kartofla, celebrating this humble vegetable which, while other plants died in. drought and frost, lay hidden in the ground and eventually saved mankind from starva-* 28O
tion.
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The history of the potato in Europe is. most fully known as it touches Ireland, where in fact it became crucial in the diet of the people. It was introduced there about the year i6oo and before the end of the seventeenth century had been generally adopted by the peasantry. By the end of the eighteenth century the common man was eating little else:
Day after day, three times a day, people ate salted, boiled potatoes, probably washing them down with milk, flavouring them, if they were fortunate, with an onion or a bit of lard, with boiled seaweed or a scrap of salted fish.29
Because this was so, Ireland provides a simple, laboratory case. There were in Ireland no industrial revolution and no wxar, but also no fundamental change in the pattern of famine or disease. The unspeakable poverty of the country should, it would seem, have militated against any considerable population increase. Yet the population did increase from 3,200,000 in 1754 to 8,175,000 in i846, not counting some 1,750,000 who emigrated before the great potato famine of 1845-I847.30 It was perfectly obvious to contemporaries, as it is to, moidern scholars, that this Irish population could exist only because of the potato. Povertystricken though it might be, the Irish peasantry was noteworthy for its fine physique. Clearly people were doing very well physiologically on their potato fare. Young people rented an acre or less for a potato patch. On the strength of this they married young and had large families. 
I3
So impressive was the role of the potato in Ireland that Arthur Young, in The Question of Scarcity Plainly Stated and Remedies Considered (London, i8oo), urged the British government, as a hedge against failure of the grain crop, to endow every country laborer who had three or more children with a half acre of land for potatoes and enough grass to feed one or two cows: "If each had his ample potato-ground and a cow, the price of wheat would be of little more consequence to them than it is to their brethren in Ireland."
Malthus at once objected to this proposed remedy for want. Young's system, he argued, would operate directly to encourage marriage and would be tantamount to a bounty on children. Potatoes tended to depress wages and living standards by making possible an increase in the population far beyond the opportunities of employment.3' Why should not the impact of the potato have been much the same in Bnrtain and on the Continent as in Ireland? If it made possible the support of a family on a small parcel of indifferent soil, frequently on that part of the land that lay fallow, and thereby encouraged early marriage, why should it not in large part explain the unusual rise in the population anywhere?
A definitive answer is impossible partly because the history of potato culture has not been intensively studied, and partly because the situation in other countries was rarely if ever as simple or as parlous as that of Ireland.32 The most nearly comparable situation was that obtaining in the Scottish Highlands and the Hebrides, where the potato proved to be "the most beneficial and the most popular innovation in Scottish agriculture of the eighteenth century." By i740 the potato had become a field crop in some sections, grown in poor soil and sand drift and soon becoming the principal food of the population, much as in Ireland. In these areas also the spread of potato culture ran parallel to a marked expansion of the population!3
In the Scottish Lowlands, as in England, the potato met with greater resistance. Scottish peasants hesitated to make use of a plant not mentioned in the Bible, and it was feared in many places that the potato might bring on leprosy. In southern England in particular, the peasants suspected that the potato would tend to depress the standard of living to the level of that of the Irish. Nonetheless the potato, having in the early seventeenth century been a 
